The regal stature of the redwood sister-giants, Sequoia and Sequoiadendron, makes them internationally renowned icons of size and longevity. Yet an examination of the evolutionary history of the sequoiid clade (which includes the dawn redwoodMetasequoia) quickly dispels the impression that these trees are an immutable part of the landscape. Fossil data show that these species are relicts of a lineage that once extended North to the Arctic Circle and as far south as Australia ( Hill and Brodribb 1999, Ahuja and Neale 2002) , and like many other basal lineages of the Cupressaceae, the three extant sequoiid genera have been subject to systematic extinction that has left only monotypic representatives alive today. Similar to other basal Cupressaceae, Sequoia and Sequoiadendron are confined to humid forest or fog belts, a habitat that appears to be very vulnerable to climate warming and associated drought ( Pounds et al. 1999) . This is an important context because an extreme drought event is currently occurring across the entire range of both species, raising pertinent questions about how effectively these species are able to manage water stress. Of particular concern is whether this current drought represents a threat to the survival of trees. Answering such a question demands quantitative knowledge of what constitutes a damaging level of water stress in these species. A study by Ambrose et al. (2015) in this issue of Tree Physiology provides some answers to this critical question, while at the same time providing new insights into the surprisingly different ways these sister-species respond to water stress.
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Countdown to death
With climate change in rapid progress there is an increasing urgency for tree physiologists to provide quantitative predictions of what type of drought conditions are likely to cause plants to suffer and die. This is a tricky job because death by drought in large trees is often a sad, drawn out process, whereby plants can decline and die years after an original triggering water-stress event ( Anderegg et al. 2013) . A lot of interest has thus been focused on the concept of hydraulic failure as an explanation for plant death, because a water potential threshold at which the water transport system begins to catastrophically fail can be determined in excised plant material without the need for lengthy experiments droughting whole plants. Confirmation that death by cavitation-induced hydraulic failure is a reality in trees ( Brodribb and Cochard 2009) , and that the distribution of tree species is limited by their ability to resist cavitation ( Choat et al. 2012 ), provides some hope of defining a general index of desiccation tolerance for all trees. The problem with this method, even if we stay above ground and ignore the possibility plants may run out of carbon ( McDowell et al. 2008) , is that the rate of drying during drought is determined largely by the stomata. For this reason, the countdown to mortality progresses at a tempo set by stomatal function. Ultimately, the xylem vulnerability determines a lethal threshold in terms of soil or plant water content, while stomatal function regulates the rate at which this lethal threshold is approached during periods of drought. For this reason, any attempt to quantify the susceptibility of species to drought must consider the physiology of both stomatal and xylem tissues, as done by Ambrose et al. (2015) in their evaluation of Sequoia and Sequoiadendron.
Tree Physiology Volume 35, 2015 adaptation to water stress into two behavioural types ( isohydry and anisohydry), which derive from contrasting stomatal sensitivities to water potential ( Tardieu and Davies 1992, Skelton et al. 2015) . Isohydry is characterized by species with stomata that close early during water stress, while anisohydric species have stomata that close very gradually during the development of water stress, allowing water loss and photosynthesis to proceed as plant water potential falls. These two different stomatal behaviours are associated with different benefits during water stress (Figure 1 ) but it has been argued that both strategies have accompanying trade-offs that permit the co-existence of both functional types in dry forests ( McDowell et al. 2008) . However, despite an acceptance of the ecological significance of these functional types, little is known about the prevalence of stomatal iso-or anisohydry in forests, though there are suggestions that a spectrum of responses can be observed ( Klein 2014) . Among conifers it has been shown that contrasting iso/anisohydric stress-response behaviours are linked to divergent trends in both xylem vulnerability to cavitation, and foliar dynamics of abscisic acid (ABA) during plant desiccation, with a strong phylogenetic component determining functional type ( Brodribb et al. 2014 ). Importantly, it was shown that dry environments appear to have forced species to diverge strongly in terms of both stomatal behaviour and xylem vulnerability, such that a strong expression of iso-or anisohydric syndromes are more likely confined to dry environments ( Brodribb et al. 2014) .
Given that the dynamics of ABA levels during water stress are likely to be a key determinant of stomatal behavioural type ( Brodribb and McAdam 2013) , the divergence between iso-and anisohydric behaviours may be under the control of relatively few genes, namely those regulating ABA synthesis or catabolism. In this respect, the study of Sequoia and Sequoiadendron during imposed water stress presented in this issue by Ambrose et al. (2015) provides a fascinating example of incipient divergence in drought-response strategies. Both species are at the very moderate end of the stomatal or xylem functional spectrum, suggesting that neither is particularly resilient in terms of resisting drought. However, there is a clear difference in the water potential exposure of these two species, with Sequoiadendron behaving like most of the 'old' Cupressaceae ( Brodribb et al. 2014) , as a water-conserving isohydric trees, while Sequoia appears to be diverging down the path of anisohydry. This surprising pattern suggests that these two old sisters still have some important stories to tell us about survival under water stress. Figure 1 . Plants in dry climates employ one of two divergent strategies for closing stomata and preventing desiccation during periods of acute water stress, isohydry or anisohydry. Isohydric plants utilize high levels of ABA to close stomata ( Brodribb et al. 2014) , at the cost of an early loss of photosynthetic assimilation (A) during drought, and a slow recovery of gas exchange after rainfall. In contrast, anisohydric plants utilize low leaf water potentials (Ψ l ) to close stomata during acute water stress, bearing the cost of expensive (high-density, cavitation-resistant) xylem, and/or cavitation during prolonged drought. Two dry habitat species representing these divergent strategies are shown, Pinus edulis (isohydry in Utah, USA) and Juniperus thurifera (anisohydry in the Atlas Mountains, Morocco).
